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SYSTEM FOR WRITING MAGNETIC SCALES 



Description 

The present invention relates to a system for magnetizing magnetic scales sequentially by 
sections, which is called writing. Magnetic scales are needed for determining length, angle, 
and position. They can be magnetized with periodically repeating separations or by sections 
in the opposite direction according to different codes. Magnetic scales can be linear or 
circular or of any other shape. They can consist entirely of magnetically hard material or of 
magnetically hard material which is located on a magnetically soft or non-magnetic substrate. 
The surface can be protected by a coating. Systems are known for writing magnetic scales 
according to two different principles. According to the first principle (German Patent 
Application Pre-Examination Publication No. DE 41 08 923 Al), an electrical conductor is 
shaped in such a way and put in the immediate vicinity of the magnetic scale that a pulse of 
current flowing through it produces a magnetic field which extends over the entire scale or at 
least a substantial section of it and which has a spatial distribution and strength so that it 
produces magnetization in the shape of the intended magnetic pattern. The disadvantage of 
this method of magnetizing magnetic scales is that the position of the parts of the shaped 
electrical conductor must have very high precision requirements placed on them which go 
beyond the precision requirements of the magnetic scale, since the transfer of the intended 
magnetic pattern is not possible without errors. The shaped electrical conductor is produced 
mechanically, so that it is not possible to achieve positional errors with the scale produced in 
this way that are on the order of a few microns. 

If the scale is magnetized in sections that contain several areas which are supposed to be 
magnetized to different extents, then there is an additional accuracy problem at the interfaces 
of each two sections that are magnetized one after the other. The lack of precision resuhs less 
from the error of the measured positions of the shaped electrical conductor than from the fact 
that magnetic fields with a strength exceeding the coercive field strength of the scale material 
are also produced outside the section which the electrical conductor is occupying. Thus, the 
scale is also magnetized here. Because of magnetic hysteresis, that is because the 
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magnetization direction that is finally produced in the scale material depends on its prior 
history of magnetization, the interfaces have areas of erroneous magnetization, which then 
limit the accuracy of the magnetic scale. 

Other disadvantages of the above principle result from the structure of the source of current 
pulses (e.g., German Patent Application Pre-Examination Publication No. DE 34 21 575 Al) 
of such magnetization devices. These sources of current pulses provide current amplitudes of 
up to about 30 kA, are operated with high voltage, have masses of more than 50 kg, and are 
relatively expensive. The high voltage means that relatively rigid supply lines must be used 
between the source of current pulses and the shaped electrical conductors. These supply lines 
make precise positioning difficult, since they transfer forces and vibrations to the shaped 
electrical conductor. These forces and vibrations are also mostly produced by the strong 
current pulse for magnetization, which, at 30 kA, generates considerable forces for a short 
period of time. 

The second principle for writing magnetic scales is disclosed in German Patent Application 
Pre-Examined Publication No. DE 44 42 682. Here a writing head consists of one or two 
magnetic poles which are separated by a narrow gap and which are surrounded by at least one 
coil. The magnetically soft pole can be magnetized up to saturation by a current through the 
coil. Currents of less than 1 A are sufficient for this purpose, since the number of winds of the 
coil can be correspondingly adjusted. At the end of the one -pole system or near the gap of the 
two-pole system magnetic field strengths then occur which are sufficient to magnetize the 
scale material. In the case of the two-pole system, the gap is passed directly over the scale 
that is to be magnetized. Here the magnetic field exits fi^om the magnetically soft material on 
one side of the gap and reenters on the other side of the gap. In the area of the scale where the 
field strength of the exiting magnetic field is greater than the coercive field strength of the 
scale material, the scale is magnetized in the direction of the magnetic field that is present at 
that time. However, this is opposite on the two sides of the gap. Therefore, as the position of 
the writing head progresses, an area which is already magnetic always has to be remagnetized. 
This is disadvantageous, since the size of the area that is finally magnetized in a certain 
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direction is determined by the field strength produced by the writing head and also by that 
produced by the already magnetized scale material. Thus, the errors of two magnetization 
processes are added. These errors are also not necessarily small, since the strength of the 
magnetic field which exits from the writing head decreases with a relatively small gradient as 
the distance from the gap and from the magnetically soft poles increases. Thus, small 
fluctuations in distance ultimately have the effect of producing considerable differences in the 
length of the magnetized areas. The most favorable case of operation still appears to be when 
the writing head directly touches the surface of the scale. However, this is also not optimal for 
high precision of the scale, due to the different coefficients of friction in the movement of the 
writing head with respect to the scale, which produce positioning errors. 

When it is desired to produce, on a circular scale, poles of equal length which have the 
opposite magnetization direction in alternation over the entire 360"^, difficulties occur in any 
case if a writing head with a gap is used, due to the opposite field direction on the two sides of 
the gap, when the initially magnetized areas are once again reached after the circular scale is 
rotated by about 360°. Then this joint always has a great error in the position of the areas of 
magnetization. 

It is true that the use of a single magnetic pole with a coil does improve the field distribution, 
since the magnetic field component exiting perpendicular to the surface of the pole has an 
absolute maximum only in the middle of this surface. The relatively small decrease in 
magnetic field strength transverse to the field direction, and a strong decrease with the 
distance from the surface of the pole means that here again the distance between the surface of 
the pole and the scale surface has to be maintained with great precision. The necessity of 
remagnetization processes near the edge of the areas of constant magnetization that are to be 
produced cannot be excluded. The disadvantages of keeping the intended position when using 
the touching mode of operation that is preferred in practice are also present here. 
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Another disadvantage of keeping a precise position of the writing head with respect to the 
scale when using magnetically soft magnetic poles which are magnetized by current in a coil 
results from the fact that there are forces between the magnetic poles and the already 
magnetized areas of the scale, which are of considerable size, due to the small distances which 
are necessary. 

Accordingly, the object of the present invention is to provide a system which is suitable for 
writing magnetic scales, which produces magnetic areas with highly precise dimensions, and 
which produces a precise repetition of the magnetization within the magnetic areas that is 
highly repeatable. 

The object is accomplished by the system described in the main claim, and advantageous 
embodiments are described in the dependent claims. 

The system for writing magnetic scales of the present invention comprises a shaped electrical 
conductor for producing magnetic fields at the site of the scale and a source of current pulses 
for both current directions and further comprises a capacitor bank, a change-over switch, and a 
control unit. All such components are integrated in a compact unit. The compact construction 
keeps the total current path from the capacitor bank to the shaped electrical conductor 
extremely short. All components and connection wires are mounted at a fixed position 
relative to one another, so that the forces which could change the position of the shaped 
electrical conductor relative to the scale that is to be magnetized do not have any affect. The 
short current path and a large cross section of the lines between the capacitor bank and the 
shaped electrical conductor ensure low resistance in the entire circuit. Therefore, an operating 
voltage in the low-voltage range is sufficient to produce a high current which is necessary for 
the magnetization. 

A small cross section which is bordered exclusively directly on the shaped electrical 
conductor which produces the magnetic field does not produce current-limiting resistance, due 



4 



iij '^^i;!! 3: f "li :f:;t; "7 li: jl 'i-Ii"iE:''*-iHi:j 
to the short length of the shaped electrical conductor, but is a prerequisite for allowing the 
center of the shaped electrical conductor to be positioned very close to the surface of the scale. 
This ensures that high magnetic field strengths are produced in the scale material. 

Since the dimensions of the shaped electrical conductor are adapted to the dimensions of the 
areas to be magnetized, the current in the shaped electrical conductor always produces a 
magnetic field distribution which makes two or more remagnetizations of the scale material 
impossible. To write scales with periodic magnetization in which the pole length is 
substantially smaller than the track width, hairpin-shaped electrical conductors are used whose 
conductor spacing is substantially greater than the wire diameter. The field strength of the 
field component acting perpendicular to the scale surface has its niaximum in the area 
between the centers of the two wires. Somewhat beneath the centers there is an extremely 
strong field gradient, since here the perpendicular field component changes its sign. A current 
pulse passing through this hairpin-shaped electrical conductor magnefizes the scale in one 
direction in the area beneath the line connecting the centers of the wires, and magnetizes it in 
the other direction immediately adjacent to it. If, as intended, the length of the area beneath 
the line connecting the wires coincides with centers with the pole length, then it is not 
necessary to change the magnetization direction of the magnetic material, once it is set. There 
are only magnetization processes with the same magnetization direction for every area of the 
scale. This fact and the high field gradient ensure high precision of the length and field 
strength of the poles, if the shaped electrical conductor has been positioned with a 
correspondingly precise measurement system. This also applies for the case in which the 
shaped electrical conductor is located a distance above the surface of the scale, to avoid errors 
due to the forces of friction. 

If the separation of the two parts of the hairpin-shaped electrical conductor is greater, it is 
advantageous to select a rectangular cross section that has two or more round wires arranged 
in it. This produces a higher magnetic field strength and better homogeneity of the magnetic 
field beneath the surface of the hairpin-shaped electrical conductor, without this reducing the 
field gradient beneath the cross section of the conductor. 
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If the track width of the scale is only slightly larger than the pole length, a rectangular-shaped 
electrical conductor is used. Here again, if there are two or more wires in a rectangular cross 
section it is possible to achieve an advantageous high magnetic field strength and good field 
homogeneity with high field gradients under the center of the conductor cross section. 

To write scales whose magnetization must run parallel to the surface of the scale, shaped 
electrical conductors with a band-shaped cross section are used, with the band thickness being 
selected as small as possible so that all the current is concentrated at the smallest distance 
from the surface of the scale and produces high magnetic field strengths. The width of the 
cross section is adapted to the length of the areas to be magnetized, so that the area is 
magnetized with a pulse of current. The shaped electrical conductor can also consist of a 
number of wires lying directly adjacent to one another, which then together fill the band- 
shaped cross section and have parallel currents flowing through them. It is advantageous for 
the cross section of the band to be thicker at the two edges than in the middle part, or to use 
wires with a greater diameter at the edge, since this produces a more homogeneous field 
distribution in the area to be magnetized and makes the magnetic field strength drop off more 
sharply at the edge of this area. 

Independent of the special shape, the shaped electrical conductor is always fixed in a holder, 
so that the forces occurring during the current pulse cannot make any change either in its 
shape or in its position relative to the scale. The holder with the shaped electrical conductor is 
interchangeable, so that it is always possible to use the electrical conductor that has the 
optimal shape for writing the respective scale. 

The change-over switch of the source of current pulses has the form of an H bridge. This 
allows current pulses from the capacitor bank having the same amplitude and the same 
behavior over time but the opposite direction to be sent into the shaped electrical conductor, 
which is a prerequisite for having pole lengths of the opposite magnetization direction in a 
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periodic scale which also coincide with high precision. It is preferable for the H bridge to use 
MOS transistors as switches, and all switches should consist of an equal number of parallel 
MOS transistors. This will achieve a sufficiently large total current strength and the resistance 
of the parallel MOS transistors will not limit the current in the circuit. It is important that the 
compact structure of the system produces inductances in the circuit that are so small that the 
current through the shaped electrical conductor rises to its maximum value in a few tenths of a 
microsecond. The MOS transistors can be blocked again by a signal from the control unit a 
few microseconds after the beginning of the current pulse, since this time duration is sufficient 
for magnetization. This pulse duration that is very short in comparison with the state of the 
art, gives the system according to the invention many advantages. One advantage consists of 
the fact that during the short pulse the voltage at the capacitor bank drops by only a small 
amount. This means that economical electrolytic capacitors are used which have a high 
capacitance per volume, and help keep the structure of the entire system compact and its 
dimensions small. Another advantage is that the small charge of the capacitor bank removed 
by the pulse current can be fed back again by a small current in the pulse pauses, and only a 
small power has to be applied to supply the system. Furthermore, the short pulse duration 
allows a high repetition rate, so that it is possible to achieve high writing speeds which are 
limited by the process of positioning the system relative to the scale, rather than by the pulse 
repetition frequency that is possible. The short pulse duration means that only a small amount 
of electrical power is converted into heat in the shaped electrical conductor. Small cross 
sections can be used for the electrical conductor, without it being necessary to fear thermal 
decomposition. The small cross sections make possible higher magnetic fields in the area of 
the scale, since the distance of the currents to the scale surface can be kept very small. 

According to the present invention, the source of current pulses is located in a protective 
shield made of a metal that is a good conductor. The only unshielded part is the holder with 
the shaped electrical conductor, which has the supply lines for carrying the current back and 
forth on it, which however, are right next to one another. This makes the environment of the 
system free of interfering or health-endangering electromagnetic fields, despite the high 
currents. 



7 



The systems according to the invention are intended for writing magnetic scales whose 
magnetization direction periodically alternates in the direction of measurement and magnetic 
scales with magnetization areas whose lengths are assigned to a code. When such systems are 
used, it is intended for the shaped electrical conductor to be positioned over the surface of the 
scale without making contact with it, so that friction between the shaped electrical conductor 
and the scale surface, which could cause positioning errors, is excluded. 

The present invention is described below in detail on the embodiments with reference to the 
accompanying drawings wherein: 



Fig. 


1 


is an overview of the system according to the invention. 


Fig- 


2 


shows a shaped electrical conductor with holder. 


Fig. 


3 


is a hairpin-shaped electrical conductor. 


Fig. 


4 


is a cross section of hairpin-shaped electrical conductor. 


Fig. 


5 


is a band-shaped electrical conductor with holder. 


Fig. 


6 


is a band-shaped electrical conductor. 


Fig. 


7 


is a cross section of band-shaped electrical conductor. 


Fig. 


8 


is a behavior of magnetic field. 



Figure 1 shows an overview of the entire system for writing magnetic scales according to the 
present invention. The system for writing magnetic scales consists of a shaped electrical 
conductor 1 , which is located near the surface of the scale during writing. Current pulses, 
which are formed in a source of current pulses 2, are fed into the shaped electrical conductor 
and produce magnetic field strengths near it which are sufficient to magnetize the scale 
material. The source of current pulses 2 consists of a capacitor bank 3, a change-over switch 
4, and a control unit 5. The structure of the system is designed in such a way that there is a 
minimal line length with maximum possible line cross section between the capacitor bank 3 
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and the shaped electrical conductor 1 . This ensures a very low-resistance connection, which is 
a prerequisite for high field strengths with low operating voltage of the capacitor bank 3. The 
operating voltage is fed through contacts 8. The voltage supply and input data line for control 
unit 5 pass through contacts 9. 

The change-over switch 4 has the form of an H bridge. Four switches 7 are present, each of 
which consists of equally many parallel MOS transistors. This ensures that the switches 7 
have sufficient current-carrying capacity and sufficiently low resistance. The special 
advantage of using MOS transistors over the thyristors or ignitrons that have been used up to 
now is that they can be switched at any time by pulses from the control unit 5 from the 
conducting state back into the blocked state. Thus, the pulse duration can be limited to a few 
microseconds. This time duration is sufficient in any case to magnetize the scale material. A 
longer pulse duration does not have any positive effect for the magnetization because the 
current strength of the pulse decreases with time. Because of the short pulse duration 
capacitor bank 3 is discharged only by a slight fraction with each individual pulse. Therefore, 
capacitor bank 3 is built of parallel electrolytic capacitors 6. Voltages in the low- voltage 
range of less than 60 V are* sufficient for the operating voltage. This low voltage and the fact 
that electrolytic capacitors 6 can be used makes the volume that is required for the necessary 
capacitance especially small, which is quite appropriate for the low impedance of the circuit. 
Since capacitor bank 3 is only partially discharged by about 5%, the operating current is 
correspondingly small and can be under 500 mA. Furthermore, the thermal load on the 
shaped electrical conductor is small, due to the small pulse duration, so that it is possible to 
use small cross sections, which produce high magnetic field strengths in the area of the scale 
material. Finally, the short pulse duration makes possible high pulse repetition frequencies of 
about 50 s ', which makes the writing process more economical. The entire source of current 
pulses 2 is located in a metal shield 10, so that despite the high currents and the short 
operating times, no health-endangering electromagnetic fields exit from it. 

The form and dimensions of shaped electrical conductor 1 are adapted to the magnetic pattern 
that is supposed to be written on the scale. Figure 2 shows a hairpin-shaped electrical 
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conductor 1 1 with the supply lines 12 on a holder 13. The hairpin-shaped electrical conductor 
1 1 is put into holder 13 and solidly glued in. The supply lines 12 are also solidly connected 
with holder 13, and are also located directly adjacent to one another. This prevents the 
hairpin-shaped electrical conductor 1 1 from changing its position relative to the scale as a 
result of the current pulse. The small separation of the two supply lines 12 means that no 
substantial stray electromagnetic field is present, despite the fact that holder 13 is located 
outside of shield 10. 

Figure 3 shows an enlarged picture of hairpin-shaped electrical conductor 11. The rectangular 
cross section 17 of electrical conductor 1 1 has linear dimensions 15 and 16. As shown in 
Figure 4, this cross section 17 can be occupied by a circular conductor cross section 17.1, two 
circular conductor cross sections 17.2, or four circular conductor cross sections 17.3. If 
several conductor cross sections are present, they have currents flowing through them in the 
same direction. This is made possible by connecting the individual hairpin-shaped electrical 
conductors in series. The drawing with cross section 17.2 corresponds to shaped electrical 
conductor 1 in Figure 1, for example. 

The separation 14 of the two cross sections 17 of hairpin- shaped electrical conductor 1 1 is 
substantially greater than the dimensions 15, 16 of cross section 17. Figure 8 shows, for a 
center-to-center distance 14 of 1 mm, a wire diameter of 0.3 mm, and a current of 2,200 A, the 
field strength of the field component projecting perpendicular to the plane of the hairpin- 
shaped electrical conductor 1 1 plotted against the distance from the middle of the hairpin- 
shaped electrical conductor 1 1 for various distances 24. Curves 21, 22, and 23 are for the 
distances 0.05 mm, 0.2 mm, and 0.4 mm, respectively. Especially for smaller distances 24, a 
very sharp drop-off in field strength can be seen approximately in the area above the centers 
of the conductor cross sections. The field strength even changes sign. The curves for the 
various distances 24 intersect at a point at which the field strength is approximately 2.5 • 10^ 
A/m. Now, if a scale made of bonded ferrite having a coercive field strength corresponding to 
the value mentioned is located above the hairpin-shaped electrical conductor, with its surface 
parallel to it, it is magnetized upward, in the vertical direction to a depth of about 0.5 mm, and 
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this is done over a length corresponding to center-to-center distance 14. Beside distance 14, 
the magnetic field strength in the area near the surface of the scale with a width of less than 1 
mm is large enough to magnetize it here in the opposite direction. To magnetize the next 
section of the scale, which after it is completed, is supposed to be magnetized in a periodically 
alternating direction, the position of the system with the hairpin-shaped electrical conductor 
1 1 is shifted by exactly 1 mm to the right side, using a precise measurement system. The 
direction of the current pulse which then follows, and thus also that of the magnetic field, is 
opposite that of the first one. Thus, the next section of the scale is magnetized vertically 
downward. The areas near the surface of this section were already magnetized in this 
direction during the first pulse, so that it is unnecessary to reverse the direction of the 
magnetization that is already present. Also, in the area near the surface of the first magnetized 
section there is once again a field strength which exceeds the coercive field strength of the 
material. However, it coincides with the direction of the magnetization that is written there. 
Thus, no remagnetization is necessary. Thus, the lengths of the magnetized areas and also 
their magnetization value are reproducible with great accuracy if a highly accurate positional 
measurement process is used for setting the position between the scale and the shaped 
electrical conductor 1 1 . 

The cross sections 17.2 and 17.3 shown in Figure 4 for hairpin-shaped electrical conductor 1 1 
are advantageous if there are larger separations 14 between the lines going back and forth. 
They keep the field strengths from being reduced to excessively small values in the middle 
between the lines going back and forth. 

To write scales which should be magnetized parallel to the surface of the scale, it turns out to 
be advantageous to use the shaped electrical conductors shown in Figures 5, 6, and 7. Figure 
5 shows supply line 12 and shaped electrical conductor 18 fixed on a holder 13. Figure 6 
makes it clear that this shaped electrical conductor is band-shaped, with its width 1 9 being 
substantially greater than its thickness. Figure 7 shows different possibilities for realizing the 
cross section of band-shaped electrical conductor 18. The thickness distribution 20.1 and 20.3 
provides uniform field strength, beneath the band and over most of its width 19, of the field 
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component pointing parallel to the band. A uniform field strength of the component 
mentioned beneath the electrical conductor all the way to the edge and a strong gradient 
directly adjacent to the edge is achieved with cross section 20.2 and cross section 20.4 for the 
case in which the wire diameter is greater than the thickness of the band located between the 
two wires. Thus, the scale sections can be magnetized with great accuracy. 

A system for writing magnetic scales using the pulse process that is built according to the 
features of the invention has only about 1/100 the mass and volume of the prior art systems, 
its connected electrical load is reduced to 1/100, its pulse repetition rate and thus the 
efficiency when writing scales is increased by a factor of 1 00, and the accuracy of the scales 
obtained has been improved by more than ten fold. In addition, the new system does away 
with the necessity of health protection measures. 
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System for Writing Magnetic Scales 
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shaped electrical conductor (1) for producing a magnetic field on the site of the 
scale, and of a source of current pulses (2) for both current directions comprising 
a capacitor bank (3), a change-over switch (4), and a control unit (5), 
characterized in that the shaped electrical conductor is comprised of a conductor 
or conductor loop with dimensions adapted to the size of a magnetization area to 
be written having a uniformly set magnetization, that the change-over switch has 
MOS transistors arranged as an H bridge, and that the components are integrated 
in a rigid unit that is so compact that the current passed through the change-over 
switch increases to its maximum value through the shaped electrical conductor in 
less than a microsecond, 

2. The system according to Claim 1 , characterized in that the compact structure 
makes the current path between the capacitor bank (3) and the shaped electrical 
conductor (1) has a resistance of less than 50 mQ, and that the operating voltage 
of the system is in the low-voltage range. 

3. The system according to Claim 2, characterized in that the shaped electrical 
conductor (1) for producing a magnetic field on the site of the scale has a 
conductor cross section that is significantly smaller than the cross section of the 
supply lines (12) from the capacitor bank (3) all the way to the shaped electrical 
conductor (1). 

4. The system according to Claim 3, characterized in that the shaped electrical 
conductor (1) is hairpin-shaped and has a cross section (17) whose dimensions are 
substantially smaller than the center-to-center distance (14) of the lines running 
back and forth. 

5. The system according to Claim 4, characterized in that the cross section (17) is a 
circle (17.1). 
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A system for writing magnetic scales provided with components comprising a 
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6. The system according to Claim 5, characterized in that the circle diameter is 0.3 
mm and the center-to-center distance (14) of the lines rimning back and forth is 1 
mm. 

7. The system according to Claim 4, characterized in that the cross section (17) is 
rectangular and that this rectangular cross section (17) is occupied by two or more 
round wires ( 1 7. 1 , 1 7.2), with the individual hairpin-shaped wires being 
electrically connected in series. 

8. The system according to Claim 3, characterized in that the shaped electrical 
conductor (1) consists of a rectangle and has a cross section whose dimensions are 
substantially smaller than the length and width of the rectangle. 

9. The system according to Claim 8, characterized in that the cross section is a circle. 

10. The system according to Claim 8, characterized in that the cross section is 
rectangular and that this rectangular cross section is occupied by two or more 
round wires, with the individual rectangular wires being electrically connected in 
series. 

1 1 . The system according to Claim 3, characterized in that the shaped electrical 
conductor (1) consists of a band conductor (18) whose width (19) is substantially 
greater than its thickness (20.1). 

12. The system according to Claim 3, characterized in that the shaped electrical 
conductor (1) consists of a band conductor whose width is substantially greater 
than its thickness (20.2), with its thickness (20.2) being greater at the two edges 
than in the middle. 

13. The system according to Claim 3, characterized in that the shaped electrical 
conductor (1) consists of a number of directly adjacent wires (20.3). 

14. The system according to Claim 3, characterized in that the shaped electrical 
conductor (1) consists of a band conductor and two wires which lie symmetrically 
directly adjacent to the band conductor and that the three components (20.4) are 
electrically connected in series. 
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15. The system according to one of Claims 3 through 14, characterized in that the 
shaped electrical conductor (1) is fixed in a holder (13). 

16. The system according to Claim 16, characterized in that the shaped electrical 
conductor (1) with its holder (13) is interchangeable. 

17. The system according to Claim 1, characterized in that each switch (7) consists of 
several parallel MOS transistors. 

1 8. The system according to Claim 1 7, characterized in that the switches (7) can be 
closed by the control unit (5) after a short pulse duration of a few microseconds. 

19. The system according to Claim 1, characterized in that the capacitor bank (3) 
consists of electrolytic capacitors (6). 

20. The system according to Claim 19, characterized in that the charge of the 
capacitor bank (3) is diminished by only a small proportion with each individual 
pulse. 

21. The system according to Claim 20, characterized in that the small proportion is 
5%. 

22. The system according to Claim 21, characterized in that the maximum current 
pulse frequency is 50 s ^ 

23. The system according to Claim 1 , characterized in that the supply current of the 
system is less than 500 mA for pulse currents of under 2,000 A. 

24. The system according to Claim 1, characterized in that the source of current 
pulses (2) is located in a shield (10). 

25. The system according to Claim 1, characterized in that the mechanical 
construction is rigid enough that the forces of the current pulse do not put the 
position of the shaped electrical conductor (1) out of adjustment with respect to 
the scale. 

26. Use of the system according to one of Claims 1 through 25, characterized in that 
scales are made with periodic magnetization in the measurement direction. 
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27. Use of the system according to one of Claims 1 through 25, characterized in that 
scales are made with magnetization areas of a length assigned to a code. 

28. Use of the system according to one of Claims 1 through 25, characterized in that 
the shaped electrical conductor (1) passes over the scale without making contact. 
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Abstract 

The invention relates to a system for pulse magnetizing high-precision magnetic scales. The 
system comprises a shaped current conductor (1) and a pulse current source (2) that is composed 
of a capacitor bank (3), a transfer switch (4) and a control unit (5). The compact set-up of the 
system is the prerequisite for a power circuit that has such a low resistance that the required high 
pulse currents are obtained at supply voltages of below 60 V. The transfer switch is an H bridge 
with four switches (7) that contain equal numbers of MOS transistors connected in parallel. The 
short pulse times that are achieved using the MOS transistors allow the use of shaped current 
conductors with which magnetized areas can be produced with a very high precision. The 
inventive system provides a means for saving components, electric power and time by a factor 
of up to 100. 
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